The Coulomb-hadron interference effects are examined at small and large The definition of the structure of the high energy elastic hadron-hadron scattering amplitude at small angles is a topical problem [2] . Such quantities as the total cross
section and the phase of the scattering amplitude are relevant to the fundamental relations of the strong interaction theory as, for example, the dispersion relations.
At present we cannot calculate these parameters from the first principle or in the framework of the Perturbative Quantum Chromodynamics (PQCD), therefore they should be measured in experiment.
The differential cross section and spin parameters A N and A N N are defined as
and
in framework of usual helicity representation.
This information can be obtained from the precision measurement of the form of spin correlation parameters A N and A N N at small transfer momenta. In this domain the analyzing power A N is determined by the Coulomb-hadron interference effects.
As we can calculate the Coulomb amplitude very precisely from the theory, we can obtain some information about the hadronic non-flip amplitude from this quantity.
If we know the parameters of the hadron spin non-flip amplitude, the measurement of the analyzing power at small transfer momenta helps us to find the structure of the hadron spin-flip amplitude. For that let us rewrite (2)
where F ++ , F +− , F −− are the spin-non flip, spin-flip and spin double-flip amplitudes, correspondingly, with ordinary connection with helicity amplitudes , for example,
Let us denoted P ′ is the part of the analyzing power which can be calculated if we know σ tot , B, ρ for the non-flip amplitude. ∆P is the part depending on the hadron spin-flip amplitude.
Here A exper. N is the measured value of the analyzing power. Let us factor out the term :
So, at the point t where |ImF
c | for the proton-proton scattering we have
And, as t → 0 
so these contributions, significant separately, disappear.
If (3) is multiplied by the Coulomb amplitude, one can obtain in the range of small transfer momenta
where
And as t → 0,
These calculations are compared with some model amplitude F Hence, such a measurement is to be included in future research programs at HERA, RHIC and LHC.
At present, the spin effects owing to the Coulomb-nucleon interference (CNI)
at very small transfer momenta are widely discussed in the aspect of future spin experiments at RHIC and LHC. These effects are worse understood in the domain of the diffraction dip. In many respects, this is due to the fact that we do not know the Coulomb-hadron interference phase for not small transfer momenta and its impact on the magnitude of the spin effects.
In papers [3, 4] the importance of CNI effects in the dip domain was pointed out.
In [3] the polarization was calculated at sufficiently low energies with CNI-effect, but without taking accounted the phase of CNI and with grude approximation of the hadron non-flip spin amplitude.
The phase of the Coulomb-hadron interaction has been calculated and discussed by many authors [5, 6, 7] and has the form [8]
where B(s, t) is the slope of the nuclear amplitude; Λ is a constant entering into the dipole form factor and ν c is an additional part coming from the pure Coulomb interaction and calculated in [8] for small t.
In [9] , the phase ν c of the pure Coulomb amplitude in the second Born approximation with the form factor in the monopole and dipole forms has been calculated in a wide region of t. It was shown that the behavior of ν c at not small t sharply differ from the behavior of ν c obtained in [8] . Let us calculate the total phase factor that can be used in the whole diffraction range of elastic hadron scattering. The scattering amplitude in an eikonal representation separating the Coulomb and the hadron eikonals can be write:
Taking into account the pure Coulomb phase ϕ c we can rewrite (15) in terms of the phase factor
with
Here, λ → 0 is the effective photon mass. Note that the divergent logarithmic term appears in the second Born approximation. Hence, if we take the Coulomb amplitude in first order, this term will be absent.
To calculate of the Coulomb part in the Coulomb-hadron eikonal, let us expand the nucleon form-factor in inverse powers of Λ 2 + q 2 :
Then, we obtain for the Coulomb part of the Coulomb-hadron eikonal:
Here K i are MacDonald functions and Γ(n) is a gamma function. The first term gives the eikonal without the nucleon form-factor and others give the corrections that play an important role when t differs from zero. Using the logarithmic representation of K 0 we can take out from integral the first two terms, containing a divergences part and constant. The rest part of these two first terms in numerator, containing only the hadron eikonal, are canceled by the denominator. In result, the term with λ is reduced with the same term of χ c at calculation observable and the total phase factor is:
The calculated ϕ(s, t) (20) is an eikonal analog with taking account of the hadron form-factor of the expression obtained by West and Yennie [7] from the Feynman diagram.
If we take the Born term of the hadron amplitude in the Regge form
and only the first term of (20) that corresponds to the Coulomb amplitude without the form-factor, we obtain the ordinary representation for the total phase factor in the region of small transfer momenta
Our eikonal representation for the ϕ(s, t) (20) is valid in a wide region of t.
If we take the correct hadron scattering eikonal that describes the experimental differential cross section including the domain of the diffraction dip, we can calculate the ϕ(s, t) for that region of t. Note, that the calculated term has a real and a nonsmall imaginary part. The phase factor can be very important for the calculation of spin correlation parameters with taking into account the electromagnetic-hadron interference effects in the domain of the diffraction dip. In this region, the imaginary part of the hadron scattering amplitude has a zero and these effects can be not small. Beforehand, we don't know how large the additional contributions will be and how the phase factor affects on magnitudes of the spin correlation parameters.
The largest effects will be in the energy range where the diffraction minimum has a strictly defined form and, thus, the real part of the non-flip hadron amplitude will be small.
We can take, for example, the eikonal of the spin-non-flip hadron amplitude obtained in [11] that provides a quantitative description of high-energy experimental data:
. (24) where b p (s) and µ(s) are the effective radius and mass, and calculate the coulombhadron phase-factor [10] .
As this model is based on the crossing symmetry of the scattering amplitude, the parameters in this eikonal are complex and, hence, the obtained scattering amplitude has a real and an imaginary part. Using this eikonal we can calculate the total phase factor, for example, for √ s = 50 GeV (the first starting energy of RHIC).
Note In spite of the large contribution of the hadron-spin-flip amplitude we can see that taking account of the electromagnetic amplitudes leads to visible changes in spin correlation effects. Note that in our case the part of the contribution of the interference electromagnetic and hadron-spin-non flip amplitude is reduced by terms of the interference between of the electromagnetic and hadron-spin-flip amplitude.
On the whole, the spin correlation effects somewhat decrease and slightly change the positions of maxima.
Using the eikonal representation we obtain the terms corresponding to the electromagnetic- 
